nAPA3HT0J10fHX , 34 , 4, 2000 


yjlK 576.895.132 : 595.7 (470) 

PACnPOCTPAHEHHE 3HTOMOIIATOrEHHI>IX HEMATOfl CEMEHCTB 
STEINERNEMATIDAE H HETERORABDITIDAE B POCCHH 
H HX MOP<DOJIOrHHECKAH XAPAKTEPHCTHKA 

© T. C. HeaHOBa, JI. I\ JJaHHJioe, O. A. HeaxHeHKo 

npHBe^eHbi CBe^eHHfl o pacnpocTpaHeHHOCTH SHTOMonaToreHHbix HeMaTOfl ceM. Steinernemati- 
dae h Heterorhabditidae Ha TeppHTOpHH Pocchh. CpaBHeHHe Mopc{)OMeTpHHecKHX xapaKTepHCTHK He 
noKa3ajio otjihhhh Mexcuy reorpacfjHHecKHMH nonyjinuHjiMH OT^ejibHbix bhaob h b to xe BpeMfl 
ycTaHOBJieHbi HeKOTOpbie GnojiorHHecKHe ocodeHHOcTH noBeaeHHji HeMaToa, HanpHMep y nonyjrsruHH 
BH^a Steinernema feltiae, BbwejieHHOH H3 noHB flicyTHH. ^KHBaa KOJUieKuna bh^ob HeMaTOfl cjiyxcHT 
HCXO^HbiM MaTepnajiOM win ccnaaHHfl HOBbix bnojiorHHecKHx npenapaTOB Ha ocHOBe sthx napa3HTOB. 


Cpe^H GHOJiorHHecKHx cpencTB, perynnpyiomHx HHCJieHHOCTb Bpe^Hbix HacexoMbix, 
3aMeTHyio pojib npnoGpeTaiOT 3HTOMonaToreHHbie HeMaTonbi ceM. Steinernematidae h 
Heterorhabditidae. npeflCTaBHTejiH sthx ccmchctb uinpoxo pacnpocTpaHeHbi b npnpone, 
neMy cnoco6cTByeT hx ecTecTBeHHoe h HCKyccTBeHHoe paccejieHHe nyTeM nepeHOca 
3apaxceHHbiMH HacexoMbiMH, nepeB03a yKopeHeHHoro nocanoHHoro MaTepnana, noneBbiMH 
HCnbITaHHHMH 3THX HCMaTOfl B 6opb6e C Bpe^HTe^HMH H apyrHMH cnoco6aMH. 

K HacToameMy BpeMeHH Ha TeppHTopnn Pocchh 3aperHCTpnpoBaHbi 3 BH,aa 3HTOMona- 
ToreHHbix HeMaTOxt H3 ceM. Steinernematidae: Steinernema arenaria , S. carpocapsae , 
S. feltiae h o^hh bha H3 ceM. Heterorhabditidae — Heterorhabditis bacteriophora (Oh- 
jinnbeB, 1934; BepeMnyx, 1969; Aptioxobcxhh, 1967; Ko3onon, 1984; HBaHOBa, flaHHjioB, 
1995). YKa3aHHbie BH^bi HeMaTo/t b ecTecTBeHHbix ycnoBnax 6buiH o6HapyxceHbi b 
JleHHHrpa^CKOH, BopOHOXCXOH, FICXOBCXOH, Pfl3aHCXOH, POCTOBCKOH o6jl. H KpaCHOflap- 
ckom xpae. 

B TeneHHe pa^a JieT coTpyaHHxaMH BH3P h BHHHB3P co6paHa 6ojibiuafl xojuiexuHfl 
SHTOMOnaTOreHHbIX HeMaTOfl H3 nOHB pa3JIHHHbIX npnpOAHO-KJlHMaTHHeCKHX 30H Pocchh- 
ckoh Oe,aepauHH ot ceBepHbix pernoHOB (flicyTHfl) jxo K»KHbix py6excen (KpacHO^apcxHH 
xpail). Hnxce npnBoxtHTCH Mopcf)OMeTpHHecxafl xapaxTepncTHxa o6HapyxceHHbix bh^ob. 


MATEPHAJI H METO^HKA 

C6opbi SHTOMonaToreHHbix HeMaTOfl npoBe^eHbi b JleHHHrpaxtcxoH, Hcxobcxoh h 
Poctobckoh o6ji., KpacHO^apcxoM xpae h b PecnyGjinxax Komh h Caxa-flxyTHA (Ta6n. 1). 
OGcjie^OBajiHCb jieca, Jieconojiocbi, jiyra, cajibi, JiroflHHXH h naxoTHbie 3eMJiH noa OBom- 
hwmh xyjibTypaMH. HeMaTOfl BbmejifljiH H3 noHBbi mctoaom «)KHBbix jiOBymeK» — noMe- 
meHHeM b noHBy ryceHHu CTapuinx B03pacT0B Gojimuoh boluhhhoh mojih, 3axjiiOHeHHbix 
b xancyjibi H3 mcxihoh cctkh (Bedding, Akhurst, 1975; flaHHjiOB, KapnoBa, 1989; flaHHjioB 
h ap., 1997), h nyTeM c6opa GojibHbix h nornGuinx HacexoMbix b noneBbix yariOBHflx. C 
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Ta6jinua 1 

PacnpocTpaHeHHe SHTOMonaToreHHbix HeMaTon ceMencTB Steinemematidae 
h Heterorhabditidae b Pocchh 


Table 1. Distribution of entomopathogenic nematodes of the families Steinemematidae 
and Heterorhabditidae in Russia 


Bna 

HeMaToa 

HoMepa 

H30JWT0B B 

5KHBOH 

KOJlJieKUHH 

BH3P 

MecTa 

oOHapyaceHHH 

HaceKOMoe-xo3flMH 
HJ1M GMOTOn 

Abtop, rcxa o6Ha- 
pyxceHHA 

Steinernema car- 
pocapsae urraMM 
«agriotos» 

1 

JleHHHrpancKaa 

o6ji. 

KpacHonapcKHH 

Kpan 

LUenKyHbi 

Tna, meJiKyHbi, 
noMBa (neco- 
no/iocbi) 

BepeMMyx T. B., 1969 

MBaHOBa T. C., 
HBaxHeHKo 0. A., 
1991-1998 

Steinernema feltiae 

5,6 

YnMypTCKaa ACCP 

ryceHHUbi Agrotis 
segetum 

OnjiHnbeB A. H., 

1934 


Pecnyb/iHKa Caxa- 
HKyTHH 

IloMBa anacoB 

flaHH/ioB Jl. r, 1990 


18-20 

PecnybjiHKa Komh 

FIoHBa (/iec, nron- 
hhkh) 

flaHH/ioB Jl. r, 1991 


4, 7, 8, 21 

ricKOBCKaa o6ji. 

FIoHBa (canw) 

flaHH/ioB Jl. r, Kap- 
noBa E. B. ; 1990 


14, 11 

KpacHonapcKHH 

KpaH 

IloMBa (canw, /ie- 
cono/iocbi) 

flaHH/ioB Jl. T., Kap- 
noBa E. B., 1991 — 
1993 

Steinernema arenaria 


BopoHeaccKan o6ji. 

PH3aHCKaa o6ji. 

JThhhhkh xpyma 
( Anomala du- 
bia) 

JThhhhkh xpyma 
{Anomala du- 
bia) 

ApTIOXOBCKHH A. K., 

1967 

Ko3onoH E. M., 1984 

Heterorhabditis bac¬ 

40 

KpacHonapcKHH 

FIoHBa 

JlaHHJioB Jl. T., 1993; 

teriophora 


Kpan 


HBaHOBa T. C., 
1994 


uejibio coxpaHeHHA o6HapyxceHHbix HeMaTon nna kojuickuhh h najibHeniueH pa6oTbi c hhmh 
no H3yHeHHK) MOp(j)OJIOrHH H HaeHTH(J)HKaUHH BH^a HX pa3MH05KaJ!H Ha ryceHHitax 
60 JIblU 0 H BOmHHHOH MOJ1H B Jia6opaTOpHbIX yCJIOBHHX. 

Jlna MOpcjDOMeTpHHeCKHX HCCJieaOBaHHH HeMaTOa pa3HbIX B03paCT0B (J)HKCHpOBajIH 
5 %-hhm ropaHHM cj)opMajiHHOM, 3aTeM H3roTOBnanH nocTOHHHbie npenapaTbi b rjinuepHHe 
c noMombio napa^HHOBbix KOJieu. 

C yneTOM pe3yjibTaTOB npoMepoB no ocHOBHbiM MopcjxmorHHecKHM npH3HaicaM HeMaTon 
paccHHTbiBajin HHneiccbi (a — c, c', d, e) xax cooTBeTCTByiomne cooTHomeHna: a — jyiHHbi 
Tena k mnpHHe; b — nnHHbi Tena k paccTOHHHio ot ronoBHoro KOHita no ocHOBaHna 
nnmeBona; c — nnHHbi Tena k nnHHe xBOCTa; c' — nnHHbi XBOCTa k mnpHHe xBOCTa b 
o6jiacTH aHyca; d — paccToaHna ot ronoBHoro KOHita no BbinenHTenbHOH nopbi k nnHHbi 
nnmeBona; e — paccToaHna ot ronoBHoro KOHita no BbinenHTenbHOH nopbi k nnHHe XBOCTa. 


PE3yJIbTATbI H OBCYXgiEHHE 

Bo Bcex o6cjienoBaHHbix pernoHax Pocchh HaMH 3aperHCTpnpoBaHbi 3 HTOMonaToreH- 
Hbie HeMaTonbi: Steinernema feltiae , S. carpocapsae , Heterorhabditis bacteriophora. 
Han6onee pacnpocTpaHeHHbiM OKa3ajica BHn S. feltiae, o6HapyxceHHbiH bo Bcex o6cneno- 
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BaHHbix npHpo^Ho-KjiHMaTHHecKHx 30Hax. Ha BTopoM MecTe no nacTOTe BCTpenaeMOCTH 
ctoht S. carpocapsae, 3aperHCTpnpoBaHHbiH HaMH b ecTecTBeHHbix ycjiOBHax b JIchhh- 
rpa^CKOH o6ji. h KpacHoaapcKOM xpae. H. bacteriophora OTMeneH b Poctobckoh o6ji. h 
K pacHo^apcKOM xpae. Bna S. arenaria , onncaHHbiH KaK hobbih Aptioxobckhm (1967) H3 
BopoHexccKon o6ji., OTMeneH Taxxce b PjnaHCKOH o6ji. (Ko3o;ioh, 1984). 

Steinernema feltiae (Filipjev, 1934) 


3tot bhji BbiaeneH H3 noHBbi b YjiMypTCKOH ACCP b onarax pa 3 MHoxceHHB o3hmoh 
cobkh Agriotis segetum Schiff h onncaH OnjiHnbeBbiM (1934). rioapoGHo TaxcoHOMHB 
S. feltiae npejiCTaBjieHa b pa6oTe Ko30Aoa h jip. (1987) no MaTepnanaM noBTopHO 
BbmejieHHbix HeMaToa H3 noHBbi b MecTax nepBoonncaHna BHjia. HeMaToaw 3Toro BHjia 
o6HapyxceHbi Taxxce b JleHHHrpajiCKOH o6ji. (raTHHHCKHH p-H) b KyxojiKax meJixyHa 
(BepeMHyK, 1969) b ABCTpajiHH, Hoboh 3ejiaHjiHH h CTpaHax EBponbi (Poinar, 1990). 

HaMH HeMamaa S. feltiae BbwejieHa h3 noHB ajiacoB b HxyTHH, b PecnyOjiHKe Komh 
(CbIKTbIBKap) B JieCy, Ha njiaHTaUHBX KpbDKOBHHKa H MaJIHHbi; B riCKOBCKOH o6ji. 
(nyuiropbi) H3 noHB cajiOB; b Poctobckoh o6ji. (noc. nopT-KoTOH) Ha ca^OBbix KyjibTypax 
hOjiohh, BHUiHH, rpyuiH; b KpacHojiapcKOM xpae (eraHHija JleHHHrpaacKafl) b noHBe Boxpyr 
KopHen rpyuiH. 

S. feltiae OTjiHHaeTca ot jipynix bhjiob pojia Steinernema : 1) HajiHHneM oTpocTKa 
(Myxpo) 4—13 1 mkm AJiHHbi Ha KOHue XBOCTa y caMUOB; 2) cnHKyjibi xejiTO-opaHxceBoro 
UBeTa; 3) HeneTKo o6o3HaneHHbiMH tojiobkoh h pocTpyMOM cnnxyn. HHBa3HOHHbie jihhhh- 
kh 700—950 jyiHHbi. 

npoBe^eHHbie MopcJjOMeTpHHecKHe nccjiejiOBaHHfl noKa3ajin, hto HHBa3HOHHbie jihhhh- 
kh, BbweneHHbie b pa3Hbix KJiHMaTHnecKHx 30Hax, He hmcjih cymecTBeHHbix pa3JiHHHH 
(Ta6n. 2). XOiHHa jihhhhok h3ojihtob b cpejmeM KOJieOajiacb ot 750 ao 820, hto coBnajiaeT 
C pa3MepaMH HHBa3HOHHbIX JIHHHHOK, npHBejieHHblMH OHJIHnbeBbIM, — 750—850 (Ta6jl. 2). 

CpaBHeHjTe MopcJjojiorHHecKHx npH3HaKOB caMUOB TaKxce He BbiaBHjio 3HaHHTeJibHbix 
pa3JiHHHH Mexcjiy pa3HbiMH H30Ji«TaMH, moxcho TOJibKO OTMeTHTb y Bcex HeOojibiuoe 
paccTOHHHe ot rojioBbi ao BbmejiHTejibHOH nopbi, KOTopoe cocTaBjiajio b cpejmeM 79—102 
(Ta6ji. 3) npoTHB 120 mkm no OnjinnbeBy. Otmchcho TaKxce, hto c})opMa XBOCTa h ero 
pa3Mepbi BapbnpoBajiH BHyTpn nonyjuiUHH (pnc. 1, 2). CnejiOBaTejibHO, tbkoh BaxcHbiH 
$aKTop, KaK reorpac})HHecKaH yjiajieHHOCTb, nrpaeT He3HaHHTejibHyio pojib b Mop^onornn 
BHAa S. feltiae. 

O^HaKo OTMeneHbi HeKOTopbie $H3HOJiorHHecKHe ocoOchhocth y pa3Hbix h30jihtob 
3thx HeMaTOA. HanpHMep, HHBa3HOHHbie jihhhhkh, BbwejieHHbie H3 noHB ajiacoB b JlKyTHH 
(h30JI5it 20), npoHBjiaioT BbicoKyK) aKTHBHOCTb npH hh3khx TeMnepaTypax 13—20°, a c 
noBbiineHHeM TeMnepaTypbi jio 28° HaHJiynniHH 3({x{)eKT nojiyneH y h30jihtob stoto BHjia 
H3 lOXCHOH 30HbI (flaHHJIOB H Jip., 1994). HeMaTOJIbl H3 HCKOBa (H30JIHT 4) XapaKTepH3yK)TCH 
HanOojiee bmcokoh naToreHHocTbio k pa3HbiM BHjiaM BpeaHTeJien. HaMH npoBejieHbi 
jiaOopaTopHbie onbiTbi no ncnbiTaHHio HeMaToji 3Toro H30JiHTa 4 b 6opb6e c onacHbiM 
KapaHTHHHbiM BpeaHTejieM KapToc{)ejia — KapTOC^ejibHOH MOJibio Phthorineae operculella 
b xpaHHjinme. HeMaToabi nopaxcajin jihhhhok Bcex B03pacTOB BpeaHTejifl Ha 95.5 %. 

Steinernema carpocapsae (Weiser, 1955) (pnc. 3) 


Bhji 3aperHCTpnpoBaH b CeBepHOH h IOxchoh AMepnKe, Hoboh 3ejiaHjiHH, EBpone. B 
Pocchh S. carpocapsae BnepBbie BbmeJieHa H3 jihhhhok meJiKyHa Agriotes lineatus L. b 
TaTHHHCKOM p-He JleHHHrpajiCKOH o6ji. (BepeMHyK, 1969), no3flHee h3ojiht ycTaHOBjieH 
KaK hobwh uiTaMM S. carpocapsae «agriotos» (noHHap, BepeMHyK, 1970). 3tot bha 
0Ka3ajica LiinpoKo pacnpocTpaHeHHbiM b KpacHojiapcKOM Kpae, me oh HaMH BbmejieH H3 


1 Bee npoMepbi iiaHbi b mkm. 
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TaGjinua 2 

Mop4>OJIOrHHeCKHe npH3HaKH HHBa3HOHHbIX JIHHHHOK Sl feltiae , BbUteJieHHblX H3 pa3HbIX npHpO,HHO-KJIHMaTHHeCKHX 30H 
Table 2. Morphological characters of invasive larvae Steinemema feltiae from different climate zones 


T 


Mop(J)OjiorHHecKHe 

npM3H3KM 

Pecny6/iHKa 

Caxa-HKyTMfl 

PecnyOjiHKa 

Komh 

riCKOBCKafl o 6 ji. 

JleHHHrpaa- 
CKafl o 6 ji. 

PoCTOBCKafl 06/1. 

KpacHoaapcKHH 

Kpan 

BejiopyccHfl 

fljiHHa Tejia 

794 

821 

742 

780 

784 

750 

983 


660-970 

701-872 

523-910 

627-857 

687-923 

600-850 

921-1000 

HanGojibiuafl uiMpHHa 

26.1 

28.6 

28.9 

26.8 

25.4 

26 

30 

Te;ia 

24-27.8 

25.2-30 

24-39 

21.6-31 

24-28 

23-30 

25-34 

PaccTOBHHe ot rojioBbi 

54 

56.8 

52.3 

55 

49 

57 

57.4 

ao BbUteJIHTeJIbHOH 

nopbi 

48-60 

52-60 

42-61 

47-82 

42-54 

49-81 

51.6-62 

fl^HHa nnmeBoaa 

120 

124 

120 

117 

110 

115 

129 


108-140 

113-135 

100-146 

95-132 

102-120 

90-130 

120-136 

fljIHHa XBOCTa 

71.5 

77.6 

69.8 

73.8 

73.8 

75 

85.1 

MHaeKCbi 

56.4-85.2 

70-85 

51-86 

64-84 

67-78 

68-86 

79-82 

a 

29.9 

28.7 

25.7 

28.8 

30.4 

29 

29 


26-33 

26.5-33.5 

20-33 

22-35 

26-35 

23-34 

27-35 

b 

6.5 

6.6 

6.2 

6.6 

7.1 

7.2 

7 


6.1—7.6 

6-7.6 

4.5—7.4 

6.2—7.8 

6.6—7.9 

6.7—7.4 

6.8—7.7 

c 

10.7 

10.5 

11.3 

10.5 

11.3 

11 

10.8 


9.6-14.4 

9.7-14.4 

9.6-12.6 

9.7-12.6 

9.4-12.7 

9.5-13 

9-13.3 

c' 

4.1 

4.4 

3.8 

4.3 

4.7 

4.1 

4.5 


3.8-4.7 

3.6—5.2 

3-4.7 

3.2—5.3 

4.0—5.4 

3.5—4.9 

4.1—5.1 

d 

0.45 

0.45 

0.44 

0.44 

0.44 

0.45 

0.44 


0.39-0.5 

0.38-0.54 

0.41-0.55 

0.41-40.66 

0.42-0.52 

0.41-0.54 

0.4-0.48 

e 

0.76 

0.73 

0.74 

0.72 

0.66 

0.7 

0.68 


0.67-0.84 

0.65-0.85 

0.68-0.8 

0.61-0.8 

0.64-0.75 

0.66-0.8 

0.6—0.8 






Ta6jiHua 3 

MopcJ)OJiorHHecKHe npH3HaKH caMUOB Steinemema feltiae H3 pa3Hbix npHpo/tHO-KJiHMaTHHecKHX 30H 
Table 3. Morphological characters of males Steinemema feltiae from different climate zones 


Mop4)o;iorH4ecKHe 

npH3HaKH 

Caxa-flKyTHH 

i - 

Pecny6;iHKa Komh 

IlcKOBCKafl o6;i. 

PocTOBCKaa o6;i. 

KpacHoaapcKHH Kpaw 

fljiHHa Tejia 

1606 (1370-2203) 

1168 (901-1250) 

1304 (720-1510) 

1123 (800-1680) 

1300 (1160-1500) 

HawbojibuiMH j^HaMeTp 
Tejia 

128 (114-154) 

116 (90-153) 

135 (98-165) 

134 (120-142) 

120 (104-150) 

PaCCTOHHHe OT TOJIOB- 
Horo KOHua flo Bbme- 
JIHTeJIbHOH nopbl 

95.8 (97-102) 

82.5 (67-90) 

102 (93-120) 

90.7 (86.5-93) 

79 (66-102) 

fljiHHa nmueBOfla 
fljiHHa 

161 (134-210) 

131 (115-144) 

148 (127-188) 

147 (137-153) 

146 (100-158) 

XBOCTa 

32.8 (31-36) 

22.5 (18-26) 

31.5 (22-36) 

32.4 (29-38) 

26.3 (24-30) 

cnHKyjibi 

66 (65-70) 

64 (56-67) 

63 (60-70) 

64.9 (60-68) 

61.3 (50-66) 

pyjibKa 

Hmteiccbi 

47 (42-50) 

43 (41-48) 

41 (36-48) 

39 (36-45) 

46.7 (42-50) 

a 

12.6 (10.5-16) 

9.3 (7-12) 

9.8 (8-12.5) 

10.4 (9.7-12) 

11 (8.4-13) 

b 

10 (8.9-11) 

8.3 (7.3—9.7) 

9.4 (8.5-11) 

9.4 (8.7-10) 

8.9 (7.4-12.6) 

c 

49 (44-63) 

47 (37-63) 

45 (36-61) 

43 (39-46) 

49 (43-64) 

d 

0.58 (0.5-0.64) 

0.6 (0.53-0.66) 

0.62 (0.55-0.67) 

0.61 (0.5-0.66) 

0.56 (0.48-0.66) 

e 

2.9 (2.7—3.2) 

3.3 (2.7—4.4) 

2.9 (2.3—4.4) 

2.7 (2.5-3.1) 

3.2 (2.3—4.2) 




1 — nepeaHMM KOHeu, Te/ia caMKw; 2 — 06/iacTb By/ibBbi; J, 4 — xboct cbmkh I m II noKOJieHMa; 5, 6 — nepeaHMM m 
3aaHMM KOHUbi Te/ia caMiia; 7— cnwKy/ia; 8 , 9 — nepeaHMM h 3aaHMM KOHLibi Tejia MHBa3MOHHOM jimhmhkm; 10 — 

nonepeHHbiM cpe3 Te/ia MHBa3MOHHOM /ihhmhkm. 

Fig. 1. Steinernema feltiae (isolate 18). 


6ojibmoH 3JiaKOBOH tjih Sitobion avenae F. b 6Ho;ia6opaTopHH TeruiHHHoro KOMruieicca 
MocTOBCKoro p-Ha h b npearopHOH 30He b cTaHHue YGHHCKaa Ha lore Kpaa. 3aTeM 3tot 
bha oOHapyxceH b ueHTpa/ibHOH 30He Ha TeppHTopHH BHHHB3P (r. KpacHo^ap) Ha 
onbiTHOM ynacTKe (npeflmecTBeHHHK KapTOcjDejib) b jiHHHHKax me/iKyHa Ky6aHCKoro 
Agriotes litigiosus Ross. B ceBepHOH 30He xpaa b CTaHHue JleHHHrpaxtCKOH 3tot bha 
BbiAe/ieH H3 noHBbi jieconojioc. S. carpocapsae xapaKTepH3yeTC5i HajinnweM Ma/ieHbKoro 
OTpocTKa (Myxpo) Ha KOHue xBocTa, 1—4 xui hh bi; cnHKyjiaMH 3e/ieHOBaTO-}KejiToro uBeTa 
C HeTKO o6o3HaneHHOH rOJlOBKOH H pOCTpyMOM. MHBa3HOHHbie J1HHHHKH Ma/ieHbKHX 
pa3MepoB, 540—640 flJiHHbi. 
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CpaBHeHHe HHBa3H0HHbIX JIHHHHOK pa3HbIX H30JIJIT0B nOKa3aJIO, HTO TOJIbKO JIHHHHKH, 
BbWejieHHbie H3 TJIH, OTJIHHaJIHCb HH^eKCOM «d», KOTOpblH paBHHJICH 0.28 (0.26—0.32). y 
JIHHHHOK H3 JipyTHX MCCT oOHTaHHH «d» 60 JIbLUe 30 (Ta6jl. 4). y HHBa3HOHHbIX JIHHHHOK 
Bcex h30jijitob HHjieKC «e» b cpejiHeM cocTaBjiHJi 0.66—0.73, hto cOjinxcaeT hx c bhjiom 
«S. scapterisci» Nguen and Smart, 1990, e^HHCTBeHHbiM otjihhhcm KOToporo ot S. carpo- 
capsae HBJiaeTca OojibiiiHH noKa3aTejib HHjjeKca «e» (Poinar, 1990). CaMUbi, BbmejieHHbie 

H3 GoJIbmOH 3JiaKOBOH TJIH, pe3KO OTJIHHaJIHCb OT CaMUOB JipyTHX H30JIHTOB MaJieHbKHMH 

pa3MepaMH Tejia — 799 (682—830) npoTHB 1200—1500 (Ta6ji. 5). Cootbctctbchho h Bee 
jipyrne napaMeTpbi 6biJiH hh3khmh, HanpHMep jyiHHa cnHKyji y caMUOB H3 tjih paBHjmacb 
46,2 (36—51.6), pyjibKa — 32.4 (30.6—36). y caMUOB jipyrnx nonyjiauHH pa3Mepw 
cnHKyji 6ojiee 60, pyjibKa — Gojiee 40. Bo3moxcho, Mejixne pa3Mepbi nojiOB03pejibix 
ocoOen HeMaTOji, BbmejieHHbix H3 tjih, oOycjiOBJieHbi He6ojibmHMH pa3MepaMH HaceKOMO- 
ro-xo3HHHa. Mopc})OJiorHHecKH cnHKyjibi Bcex o6HapyxceHHbix caMUOB xapaKTepH30BaJincb 
OTAejieHHOH tojiobkoh, neTKO BbipaxeHHbiM pocTpyMOM h jiyroo6pa3HO H3orayTbiM CTep- 
JKHeM, 3aOCTpeHHbIM Ha JIHCTaJIbHOM KOHUe. 

Ha ocHOBe HeMaTOji S. carpocapsae niTaMM «agriotos» b BH3P C03jiaH hobmh 
GnojiorHHecKHH npenapaT HeMaOaKT. TexHOJiornfl MaccoBoro npoH3BOjiCTBa hcmbtoji 
BK jHonaeT hx pa3Be;ieHHe Ha HCKyccTBeHHbix nHTaTejibHbix cpejiax. IlpenapaT oOjiajiaeT 
BbicoKOH GHOJiorHHecKOH aKTHBHOCTbio, 3(j)cj)eKTHBeH npoTHB mnpoKoro cneKTpa Hacexo- 
Mbix-Bpe^HTejien. IlpoBejieHHbie ncnbiTaHHH HeMaOaKTa Ha pjijie OBomHbix h jieKopaTHB- 
HblX KyjIbTyp B npOH3BOJICTBeHHbIX yCJIOBHHX nOKa3aJIH BblCOKyiO 3Cj)Cj)eKTHBHOCTb HOBOTO 
OTenecTBeHHoro npenapaTa npoTHB onacHbix BpejiHTejien (flaHHjiOB, 1998). 



Phc. 2. Steinernema feltiae. BapnaiiHH 3aaHero KOHua Tejia caMUOB y H30jwtob H3 pa3JiHHHbix reorpa- 

(J)HHecKHX nonyjiHUHH. 

Fig. 2. Steinernema feltiae. Variations of the male posterior end in isolates from different geographical 

populations 


3 riapa3HTo;iorHfl, N? 4, 2000 r. 
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Phc. 3. Steinernema carpocapsae. 

1 — nepejiHHH KOHeu Te/ia caMua I noKOJieHMH, H3B/ie4eHHoro M3 me/iKyHa; 2 — nepeflHHH kohcu Te/ia caMua I 
noKOJieHHH, H3BJie4eHHoro H3 t/ih; 3 , 5, 7— BapnauHH 3a;iHero KOHua Te/ia caMua I noKO/ieHHH; 4 , 6 , 8 — BapnauHH 

cnwKyji. 


Steinernema arenaria (Artyukhovsky, 1967) 

HeMaTOflbi 3Toro BHAa BbmeneHbi H3 xpyma Anomala dubia b BopoHexcKon o6a. h 
O nHCaHbl ApTKDXOBCKHM (1967) KaK HOBblH AAfl HayKH BHA. ri03AHee bha o6HapyxeH B 
P«3aHCKOH o6a. b onare pa3MHOxeHHfl stoto *e BHAa xyxa (Ko30aoh, 1984). S. arenaria 
MopcJ)OAorHHecKH h 6HOAorHHecKH oneHb 6ah30k k S. glaseri (Steiner, 1929), ho sth BHAbi 
He cicpemHBaiOTCfl MexAy co6oh (Poinar, 1990). 

MHBa3HOHHbie AHHHHKH 6AH3KOrO BHAa S. glaseri OTAHHaiOTCfl MeHbLLIHM paCCTO^HHeM 
ot roAOBbi ao BbiAeAHTenbHOH nopbi h HHAeKCOM «d». Ot Bcex ApyrHX bhaob poAa 
Steinernema S. arenaria OTAHnaeTCfl OoAbLUHMH pa3MepaMH HHBa3HOHHbix ahhhhok, b 
cpeAHeM 6onee 1 mm. 
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Ta6;i h ua 4 

MopcJ)OJiorHHecKHe npH3HaKH HHBa3H0HHbix jihhhhok Steinemema carpocapsae 
M3 pa3HbIX npHpOilHO-KJIHMaTHHeCKHX 30H 


Table 4. Morphological characters of invasive larvae Steinemema carpocapsae 
from different climate zones 


Mop<})OJiorH4ecKHe 

npH3HaKH 


KpacHoaapcKMH KpaPi 


JleHHHrpaacKafl o6ji. 
(H3 nOHBbl) 

ceBepHaa 30Ha 
(H3 nOMBbl) 

ueHTpa/ibHaa 30Ha 
(H3 mejiKyHa) 

loacHafl 30Ha 
(H3 tjih) 

JliiMHa Teiia 

534 (520-552) 

519 (447-558) 

528 (510-550) 

523 (474-576) 

HaMbojibniMM 

25 (23-28) 

22 (18-26) 

23.8 (22-26.4) 

23.3 (21.6-26) 

.anaMeTp Tejia 

PaccTOHHHe ot ro- 

37.2 (34.8-40) 

33.8 (30-37) 

32.6 (30-35) 

35 (32.4-38) 

JIOBHOrO KOHUa 

,ao BbweJiHTeJib- 

HOH nopbl 

JXj iHHa nHiiteBo^a 

104 (100-108) 

102 (96-108) 

108 (102-115) 

107 (90-117) 

JXj iHHa xBocTa 

51.5 (48-54) 

48 (44-54) 

49.3 (44-60) 

47.6 (39-54) 

MH,aeKCbi 

a 

21.2 (19-23) 

22.6 (20-26) 

22.3 (21-25) 

22.5 (20-25) 

b 

5 (4.9-5 4) 

4.8 (4.4-5.3) 

4.8 (4.6-5.2) 

4.8 (4.3—6) 

c 

10.3 (9.4-11.2) 

10.7 (9.3-13) 

10.7 (9.3-11.6) 

11 (9.9-14) 

c' 

4 (3.7-4.7) 

3.9 (3.1-4.9) 

3.8 (3.3—4.5) 

3.5 (2.9-4) 

d 

0.35 (0.34-0.38) 

0.32 (0.3-0.37) 

0.28 (0.26-0.32) 

0.32 (0.29-0.37) 

e 

0.71 (0.64-0.78) 

0.69 (0.6-0.77) 

0.66 (0.6-0.72) 

0.73 (0.6—0.9) 


TaSjinua 5 

MopcJxxrcorHHecKne npM3HaKM caMUOB Steinemema carpocapsae 
M3 pa3HbIX npMpO,aHO-KJlMMaTMHeCKMX 30H 


Table 5. Morphological characters of males Steinemema carpocapsae 
from different climate zones 


Mop<})OJiorMHecKHe 

npH3HaKH 

KpacHoaapcKHH Kpan 

JleHMHrpajicKafl o6ji. 
(M3 nOMBbl) 

ceBepHafl 30Ha 
(H3 nOHBbl) 

ueHTpa/ibHaa 30Ha 
(H3 me/iKyHa) 

lOHCHafl 30Ha 
(M3 TJIH) 

JXj iMHa Tejia 

1290 (1074-1378) 

1514 (1110-1766) 

799 (682-830) 

1291 (1124-1424) 

HaHbojibWHM 

169 (140-182) 

130 (78-168) 

50.6 (46-54) 

109 (96-126) 

AHaMeTp Tejia 





PaccTOHHHe ot ro- 

68 (64-84) 

68.8 (60-73) 

50.6 (46-54) 

60 (55-65) 

JIOBHOTO KOHUa 





BbweiiHTejib- 





HOH nopbl 





jlriHHa nnmeBo^a 

156 (140-196) 

164 (138-189) 

130 (126-135) 

136 (125-148) 

Hji HHa 





XBOCTa 

22 (15-27) 

24.8 (18-30) 

19 4 (16-20.4) 

19.3 (14-24) 

cnHKy;ibi 

67 (66-68) 

67.7 (66-72) 

46.2 (36-51) 

60.3 (57.6-63) 

pyjibKa 

41.6 (39-42) 

46 (42-54) 

32.4 (30.6-34) 

42 (38-45) 

MH^eKCbi 





a 

7.5 (6.3-7.8) 

12.7 (8.8-22) 

16.5 (15-18.4) 

13.8 (9-13.6) 

b 

8.1 (7.1-9.1) 

9.2 (7.8-11.3) 

6.1 (5.1-6.6) 

9.4 (8.2-10.3) 

c 

59 (39-68) 

63 (48-88) 

40 (37-41) 

69 (58-94) 

d 

0.45 (0.4-0.5) 

0.41 (0.32-0.5) 

0.39 (0.37-0.41) 

0.44 (0.32-0.47) 

e 

3.1 (2.7—3.8) 

2.9 (2.2—3.9) 

2.5 (2.4—2.6) 

3.1 (2.3—4.2) 
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Heterorhabditis bacteriophora (Poinar, 1976) (pnc. 4) 

BnepBbie bha BbmeneH H3 ryceHHU cobkh Heliothis punctigera Hall, b ioxhoh 
ABCTpajiHH (Poinar, 1975). Oh mnpoKO pacnpocTpaHeH b CeBepHOH h IO>khoh AMepnxe 
h b EBpone. YcTaHOBJieHbi Tpn LUTaMMa H. bacteriophora : HB1 H3 ABCTpajiHH, NCI H3 
CeBepHOH KapojiHHbi h HP88 H3 IOth (CLHA), cjDH3HOJiorHHecKH OTjiHHaiomHecfl apyr ot 
Apyra (Poinar, 1990). 

HaMH H. bacteriophora o6HapyxeH b pa3JiHHHbix 6noTonax b Poctobckoh o6ji. (PIopT- 
Kotoh), b ceBepHOH h ueHTpajibHOH 30Hax KpacHoaapcicoro lcpaa b noHBe ca^OBbix h 
OBOLUH blX KyjlbTyp. HHBa3HOHHbie J1HHHHKH H n0J10B03peJlbie 0 C 06 h nOHTH He OTJlHHajlHCb 
ot nepBOonncaHHfl BH^a (Poinar, 1976). MopcjDOMeTpHHecKaa xapaicrepHCTHKa BH^a 
npHBe^eHa b Ta6n. 6 h 7. 

OTMeneHa BbicoKaa scjxjDeKTHBHOCTb reTepopaG^HTHA npoTHB mhohix bhaob Bpe^Hbix 
HaceKOMbix. HaMH ycTaHOBJieHa naToreHHOCTb H. bacteriophora aMepnicaHCKOH 6eJion 
6a6oHKH h nnaBHeBoro mejiKyHa. MHCJieHHOCTb HeMaTOA 3Toro BH^a b noHBe Ha OBomHbix 
xyjibTypax b onarax, 3aceneHHbix nnaBHeBbiM mejixyHOM, b ceBepHOH 30He KpacHO^ap- 
CKoro lcpaa AOCTHrana ao 15 oco6en Ha 1 cm 3 noHBbi (HBaHOBa, XUhhjiob, 1995). 



Phc. 4. Heterorhabditis bacteriophora. 

J, 2 — 30J1HMM KOHeu Tejia caMKM I m II noKOJieHMa; 3— 3anHMM KOHeu TeJia caMua; 4. 5 — 3ajiHMM m nepejiHMM 
KOHUbi Tejia MHBa3MOHHOM jimhmhkm; 6 — nepenHMM KOHeu Tejia caMua. 


332 



Ta6jiHixa 6 


MopcJxxriornHecxne npM3Haxn MHBa3MOHHbix /imwmhox Heterorhabditis bactenophora 
M3 pa3HbIX npnpOUHO-IOIHMaTHHeCKHX 30H 


Table 6. Morphological characters of invasive larvae Heterorhabditis bacteriophora 
from different climate zones 


Mopc})ojiorHHecKHe 

npH3HaKH 

PocTOBCKaa o6a. 

KpacHoaapcKMH Kpan 

ceBepHaa 30Ha 

KOKHaa 30Ha 

JXjiw Ha Tejia 

550 (506-610) 

600 (520-660) 

512 (504-520) 

HanbojibuiMM anaMeTp 
Tejia 

21.2 (19-24) 

23 (21-25) 

20.4 (19-22) 

PaCCTOflHMe OT rOJlOBHO- 
ro xoHixa ao BbiaeaM- 

TeabHOM nopbi 

100 (82-106) 

105 (89-108) 

89 (86.4-90) 

JXrw Ha nnmeBoaa 

117 (110-120) 

116 (108-120) 

109 (106-112) 

Run Ha XBOCTa 

MHaexcbi 

85 (80-90) 

93.5 (78-1 14) 

85 (80-95) 

a 

26.4 (25-28) 

23 (21-26) 

25.2 (23-26) 

b 

4.6 (4.3-5) 

4.8 (4.2-5.8) 

4.7 (4.5-5.3) 

c 

6.3 (5.9—6.7) 

6 (4.8-6.8) 

5.9 (5.6-6 5) 

c' 

6.4 (6-7.1) 

6 (5.2—7.2) 

6.2 (5.7-6.5) 

d 

0.84 (0.82-0.89) 

0.93 (0.7-1) 

0.81 (0.79-0.85) 

e 

1.1 (1-1.2) 

11 (1-1 1) 

1 (0 9—11) 


BbiHBJieHHbie HaMH m 3 npHpo^bi 3HTOMonaToreHHbie HeMaToabi coxpaHaioTCH b >kmboh 
KOJuieKLtMH b jiaGopaTopMax BM3P h BHMMB3P xa k cy6xyjibTypbi rjih aajibHeHiuMX 
HCC^eAOBaHHH h MoryT 6biTb 3c}Dcf)eKTHBHO Hcnojib30BaHbi xax 6HOJiorHHecxHe areHTbi 
npoTHB MHorwx HacexoMbix-Bpe^HTejieM cejibcxoro xo3HHCTBa. 

Ta6/i m ua 7 

Mopc{)OJiorMHecxMe npM3Haxn caMitoB Heterorhabditis bacteriophora 
M3 pa3HbIX npMpoaHO-XJIMMaTMHeCXMX 30H 

Table 7. Morphological characters of males Heterorhabditis bacteriophora 
from different climate zones 


Mop(})ojiorMHecKMe 

npH3HaKM 

PocTOBCKa^ o6ji. 

KpacHoaapcKMM Kpan 

JlmiHSL Tejia 

968 (890-1026) 

850 (770-940) 

HanboabuiMM anaMeTp 
Tejia 

44.7 (42-48) 

47.5 (45-48) 

PaccTOHHMe ot roaoBbi 
ao BbiaeaMTeabHOM 
nopbi 

ZfJtHHa 

134 


nMmeBoaa 

100 (89-102) 

103 (98-107) 

XBOCTa 

22 (18-24) 

27 (24-31) 

cnMxyabi 

38.3 (37-43) 

42.6 (37-48) 

pyjibxa 

22.7 (19-24) 

24.3 (23-26) 
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DISTRIBUTION OF ENTOMOPATHOGENIC NEMATODES 
OF THE FAMILIES STEINERNEMATIDAE AND HETERORABDITIDAE IN RUSSIA 
AND THEIR MORPHOLOGICAL CHARACTERISTICS 

T. I. Ivanova, L. G. Danilov, O. A. Ivakhnenko 

Key words : entomopathogenic nematode, Steinernematidae, Heterorabditidae, morphological charac¬ 
ters, distribution. 


SUMMARY 

The data on a distribution of nematode species of the families Steinernematidae and Heterorab¬ 
ditidae in the northern and southern regions of the Russian Federation are given. Morphological 
characters of geographic isolates of some nematode species are not different, while their invasive 
activities in dependence of a temperature are different. Steinernema feltiae occurs in all climate zones, 
S. carpocapsae is restricted in distribution, nematode species of the family Heterorabditidae were 
found in southern regions only. 
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